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I, Ott?jt, Johhfh Bammed, & Bffbaectcl. 
tbe King of Great Britain, of Ehe Paris, 
TJttoxeteTj in the Ceiinty of Stafiord; do 
hereby declare its nature of thia Hiver*- 

^ tion to to as f qUcwb I—- ; 

Hda invcninim related ^to internal com- 
bnstiion engines of the HjtiT Laving ovar- 
naa<d waives operated by lovers or xoc^bbtb. 
In engines Lavr-ng valves arranged La 

10 this maimer it &&s "bean customary to 
operata each, .of the valves through, the 
joaedimiL of a two armed xoeSer lever hav- 
ing cue end pushed upwardly bo that the 
other end moves .downwardly to open. the 

j- 5 valve. 

33ua ooneinurfcura. ofidrpieft inost of the 
spaoe .above iie combiiEticn h_ead and _:pre*- 
cludeB toeposeiHljTy of fitting an igni- 
• Hrvii ping in the T»«ft*T of tlw conxbimtian 



20 cn.aOT.ber. 

Tne praaant ijrrp.ntipp. rovidea 

winch, pjnhles lighter operaSoag parte to 
be Head .and in additixm leaves loom, fox 

g5 ilra fitting of an igmtinm :plxig in £bB oata- 
b station £ead preferably at or near tha 
centre thereof. 

Xn accordance with one of ±ha faatnrea 
of the present invention in order to allow 

30 of the sparking ping being inserted in 
fhe cylinder "head cce {or -in soma esaes 
both) of the valves la operated by . a 
rocker or lever naving a .single arm 
instead of usitig; a two armed lever or 

The ojniBsion .of one ol the aims of one 
oi both flf tha xnckara leaves b sTifficiBiitly 
clear apace in. the cylinder ikead fox the 
inserts rm of iih* gpn.THng ping «a any 
4D sarts&le poai tioi u 

Iii one construction the end. of tie- com- 
bmllulL epacc ia domed and part Hgtherieal 
or otherwisa gniiably shaped and^the two 
valves -axe arranged with, fheir azea 
45. in dined to the azia of £hs cylirdfir ed 
that they are directed tmraxda the centre 
of Hh& coaiDTietisoii e^aco. 

Tba vvebre stems tnns drvBTg* and tieix. 
outer .«ade atb x«3imeaxiejitljr a couaider- 
50; able distant e apart. Both -valves may be 
irpoiuLfcad by aingls Axju&d rxsaksr lerexEL 

Tti £tds 'sjnrajLgemeii.t "fih& i^wo tocfesr 
levera are Tccovidei -witn eeparate prrotB 



Loth -pivots being offset from the centre 
of the cylinder so -that a space is left 55 
tafaroeB. tii -am for the ineartian af ' the 
eptecisixig plug which, in £hi& case con be 
BTfftnged. toriaTfy mih xoepect to the 
cylindfir- 

Ta this ^TTw.tig t rr'fl'BT aach. jrcckex laT&X 60 
eng'affes its tbIts stem Hniaxmediaie its 
end& and it- may be jirorided with an 
ad^oafcaKlfi set screw the end of irhicb. 
engages the valve stem. 

.Both cf aiicb rnrTn»rw may be operated 65 
by full ^ode and for operating 1 these pull 
xoda X may provide two .separate .cam. 
pV^ iftw in the crank case of thfi Q-n^jti^ esicb. 
cam. fTh»*-ft bavinff -a, gft^n -prhich oparaies a 
pull rod either wumgh 1ia niedimn of a 70 
ball crank Ie-ver -or flbxougf A ihe medium of 
a stirnrp or fhrougn the medium of & 
half gtirrap. 

The valve spring's xn&y be relied upon 
for the xehim moyr-mftnt of the jmll «oda 76 
or additional eprixEge co-operatuig "with 
£he poll rode or -with, the trocker azme may 
be nmyided'if xa^xufad, 

35 lequirsd, eithsr ox each of the 
TQC&ar levers may be of 1w.Tm -noted 1 spring - 8D 
oonstruetion. Snoh levere may -be 
aluJhoxed. At thfi5i Tmrn-r ends their 
oilier portions may engage . their jcbbpbs- 
tive pxHl rode bo as to apply im'tifJ ten- 
hiuh tbar£to« 

1£ reipiiredj 'tnich laminated spxing 
zonkex levexs may in addition engage the 
valve sterna in auah manner aa to enable 
the usual mlvs ^rringa to be ditrpensed 
mth, - . 90 

The inlet and ark -vzdvee of the 

cylinder jnay he c^>erfitad by eapazota one 
axsoed .laminated eprinff Tyir.ltR r levers or 
if Tft Q^ptTM? s. dingfle laminated 
Toohar lever may be provided -fox opeccat- G5 
ing h Dth valves . Such, a mcker lever may 
FTttrnfl anroBB the comlmBtioii head and 
may. either be nxed or pivoted at a point 

T^ywrffcp diat' st itB "tl^ftn 

The two «ndB. of ouch -a ro&faer lever ADO 
may b» attaobed to poll rods .arranged on 
aide o£ the *Tr»n V ceae the two 
bjjbb of Bucih a rocker levs jnay engage 
the- xnlat .and fishanet valve etemB and if 
remnred may be nonnected thereto in i£l& 
muL manner that separate and indapen- 
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■dent valve springs are unneoeasary. 

any txT the arrangements hereiii- 
befora described fha valve gear may us 
enclosed and provided with a detachable 
5 cow to allnw of access feeing obtained to 
the. -valves. 

It wall bB obvious that instead of 
arranging the inlet and exhaust valve a 
in inclined poajiionB on. either aide of' 
i0 'the cylinder axis they may "be arranged 
on one vide with their stems either verti- 



cal or ineKned outwardly and. each 
operated by a single aimed lever operated 
by gl pull rod. 

* Dated the 29th da y oi ff ovamber, 1927. 
FORRESTER, SETliET & Co., 
" Chartered Patent Agents, 
Central House, 
75, KW Street, Birmingham, and 
Teasel Chambers, 
SS/90j* Chancery Lane, T-jondon, 'W.C. 2. 
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15 ' -X/ Cram - Jokeeh: BvWFoni), a subject oi 
the King of Great Britain, of The Parka, 
TTttoxster, in the County of Stafloxd, do 
* ; "hereby declare the nature of tins inven- 
tion and in what manner the same is to 
£0 be performed, to be particularly de-, 
etrribed and aacartained in and by the 
fcUowmjj statement: — ■ 
, This ynvrmfrinm relates to internal 'com- 
bustion ffngTtiRB of the Hnd having 
£& head vuIvbs operated by levers or loekera 
and "in which each . valve 5a operated by 
means of a separate pnll rod through the 
medium of a single armed rocker. 

In ojta such construction each rocker 
30 was : in "the farm of a laminatda^ spring 
rigidly eacured at on& cad to the induc- 
. . taon pipe. * 

The prfrnnry object of the present 
invention is to provide valve mechanism. 
35 \rhich will take up lass opam above the 
•comb nation head and enable an ignition 
. . plug to be fitted substantially centrally 
• * g£ the combustion chamber. 

. In accordance with the present invan.- 
•40 tioa." I provide valve Tmpn'hftTifgn t for 
intftTnal combustion engines comprising 
Ihe "combination with a eylia&sr head oi 
domed or conical form having a central 
opening or a substantially central open- 
45 ing fw a sparling plug t of valves 
arranged' with their sterna in. diverging 
relationship, each valve being actuated 
by._mo.ans of a separate pull rod and a 
single, "armed rocker. 

A. farther -feature of the "present inven- 
tion is to operate eaoh pull rod from a 
separate cam ahaf t through the medium of 
h hall cra.nV lever. 
^ Each rector may be in the form of a 
55 single arm either of a rigid or n&xable 
construction or if desired the to char may 
_ be in the- form of a spring anchored at its 
centre and connected at each end to a 
■pi£U rod •controlling a single valve the 
(ji) intermediate parts of the spring between 
iig centre and its ends operating either 
. directly or fcongh the medium of a 
separate member upon the extremity of 
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a valve stem. 

In ordeT that my invention may be 
clearly understood and more readily 
carried into practice I have appended 
hereunto two sheets of drawings illustrat- 
ing the same wherein: — 

figure 1 is a sectional view in side 
elevation shewing one form of the 
invention. 

Figure £ is a sectional plan view. 

Iignre S is a e actional view fllustrat* 
ing a modification. 

Pigurc 4 » a sectional view in side 
elevation showing another forai of th» 
invention. 

figure 5 ib & sectional view on line 
6 — 5 of Figure 4. 

In the construction illustrated In 
Figures 1 and 2 the end of the combos 
tion apace 1 is domed or part spherical or 
conical and a the two valves 2 and 3 are 
arranged with their axes inclined to the 
axis of the cylinder so that they are 
directed towards the centre of the com- 
bustion space* 

The valve Btems 4 and 5 thus diverge 
and their outer ends are consequently a 
considerable distance apart 4 

Both valves are operated by single 
armed rocker levers 6 and T. 

In this arrangement the two rocker 
levers 6" and 7 are provided with separate 
pivots 8 and 9 both pivots being ofiaet 
from the centre of the cylinder so that a 
space is left between them for the inser- 
tion of the sparking ping 10 which is 
arranged penally with respect to the 
cylinder. 

In this arrangement each rocker lever 
engages, its valve stem intermediate its 
ends and it may be provided with an 
adjustable set screw 11 the end of which 
engages the valve stem. 

Both of such rockers are operated by 
pull rods 12- and fox operating these pull 
rods I may provide two separate cam 
shafts 13 in the cranfc case 14 of the 
engine each oam shaft having a cam 15 
which operates a pnll rod through the 
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medium of a ball ctaak levex 16. 

The valve springs It may "be relied 
-upon for the return movamairt of the pnD 
TodB or additional springs co-operating 

■5 "ffitK the pull'" rods or with the rocket 
arms may fee provided if raqntreiL 

If required, either or each of the rocker 
levers may be of laminated epxing" con- 
yLructinii. Such & conatructicm is shown 
in, ^Figure 3 wherein the lever 18 is 

- £jlo1ldt9(1 at ita invnfiT and by a> U shaped 
clip 19 to a lu~ 20 cut a cover member 21 
and its outer portion, engages its pull 
rod. The lever IB may fee under initial 

, fi stress, Le. -when the valve is closed, so 
aa to keep the bell crank lever oil its 
cam. b ■ 

In, tha construction, shown in xBases 
4 and 5 the in-vtrntinn is shown, applied 

co to a two cylinder en gin* each, cy linder 
having two valves 22 and 23 arranged 
similar to those shorwn in Iftjrura 1 bo 
thai these ia epace between ti>.em for a 
sparking plug 24. 

25 Tn this construction, each ^air of valves 
22, 23 ib operated by a ein^le member 
25 of laminated form. comprising in* e&ot 
two single-axmed rockers which axe 
operated by means of pull rods 2G and 27 
actuated by bell cxauk levers 28 and 29 
operated by separata cams 3D and 81. 

In. this co m7 tx a ction there da & mem- 
ber 25 fax each cylinder and each of the 
msmbcra £5 ia rivet ad or otherwise 

35 attached to a ^plato 32 f ermine part of a 
pin 33 the pin haing- grooved aa shewn 
at 34. 

Each cylinder head is provided with a 
housing 35 for the tiro pins 33 and the 
4q two piiLa are flanyei as shown, at 36 and 
retained in ^oeiticm. by teansverse holts 
3T engaging m the grooves 84. 

The pans 33 can thus make a turning 
movement in. their housing if required. 
45 In operating- the two halves of each 
member 35 are moved at different times 
eo that there "win be very^ little if any 
rocking movement of the pins 33- 

The valves 23 and 23 are provided with 
50 stems SS -w-hiiih pass tkroug-L. Biota in the 
-oppar plate 39 of the memhar 525 and 
thxoTiffn slots in £be attachment piece 40 
riveted to the en da of the Mutes the 
valve sterns 38 being provided with a 
i» reduced portion 41 to engage in these 
slots and with a head 42. 

Xhe valve stems axe thru pexmanently 
attached to tbe^ rockers and as the rockers 
are tinder initial stress the usual valve 
60 springe may be omitted, the roakers serv- 
ing' to close the valves and also to open 
them positively -when, the rockers are 
rocked. 

In any of the constructions herein de- 
03 scribed th.e valve operating mechanism or 



any part thereof may be enclosed or 
partially enclosed ia covers such as 21 
or 43 such as are shown in ITiffuxe 1. 

Having, now particularly desarihed 
and ascertained the nature of my said 70 
invention and in what manner the same 
is to be performed, X declare that what 
I claim is — 

1, Valve mechanism for internal com- 
bustion engines comprising the combiaa- 75 
tioa with a cylinder head of domed or 
conical form having a central opening for 
a sparking plug 1 , of vbIvbb arranged with 
their steins at diverging relationship, 
each, valve being actuated by means of a g0 
separate pull rod and a tingle armed 
ro clear. 

2- TalvB mechanism far asternal com- 
bastion engines including two ox more 
valves . having their sterna arranged in S5 
diverging relationship each valve upon 
opposite aides of the cylinder head being 1 
operated by means of a single armed rocker 
controlled by means of a separate pull 
rod, the rockers being spaced apart upon 90 
opposite sides of the head to allow of 
the insertion of a sparking plus oentrally 
or substantially centrally of the cylinder 
head between the valves. 

3. Valve mechanism for internal com- .95 
bustion engines inpbndrng two or more 
valves having their stems arranged in 
diverging ^ rejatafrnshTp, each valve upon 
opposite sides of the cylinder head h Banff 
operated by meatus of a separata pall rod 100 
throna-h the medium of a rocker arm in 
the form of a resilient spring secured at 

it» centre to the cylinder head. 

4. Valve mechanism according 1 to Claim 

1 or 2 wherein each rocker arm is in the 105 
form of a laminated spring- firmly 
anchored at one end to the cylinder head 
or a part associated therewith and 
pivotally £onnectsd at the opposite end 
to a poll rod the intexanediata part of the 110 
rocker arm bearing either directly or 
through the medium of an associated part 
upon the extremity; of a varye stem, 

5. Valve TTiftrVhaTngm aGeordmg to any 

of the preceding claims wherein, each poll U5 
rod is operated from a cam abaft through 
the medium of a bell crank. 

6. Valve mechanism for internal eozn- 
bustian engines substantially as described 
with reference to Fignres 1 and 2 or ISO 
Fiffore 3 or Fignres 4 and 6 of the 
accompanying drawings. 

Dated the 2Srd day of Anirajit, 1928. 
PORBESTER. "XJ&THSY & Co., 
Chartered Patent Agents, 
"Oentral Souse, 
7&j T$bw Street, Birnimfljham, an.*? 
JbsbbI Chambera. 
S8/90, Chancery liana, Iiondmi, W.C, % 
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NEW CLAIMS 

1. A valve system for an OHV-type four-cylinder internal combustion 
engine comprising a pair of cylinder banks (CB1, CB2), which are 
disposed symmetrically on opposite sides of an imaginary line (L2-L2) 
orthogonal to the axis line (LI -L1 ) of a crankshaft (1 ) and are extended 
roughly horizontally in a left-right direction, wherein 
each of said cylinder banks <CB1, CB2) comprises integrally a 
crankcase portion (2L, 2R) for rotatably supporting said crankshaft (1), 
a cylinder block portion (3L, 3R) on the outside of said crankcase 
portion (2L, 2R), and a cylinder head portion (4L, 4R) on the outside of 
said cylinder block portion (3L, 3R), and wherein valve-operating 
members (18i, 18e) for operating intake and exhaust valves (14, 15) 
for opening and closing intake and exhaust ports (12, 13) of 
combustion chambers (11) are provided at said cylinder head portions 
(4L, 4R), 

characterized in that intake and exhaust valve camshafts (26i, 26e) 
operating in connection with said crankshaft (1) are rotatably 
supported at said crankcase portions (2L, 2R), 

wherein said intake and exhaust valve camshafts (26i, 26e) are 
disposed respectively on both sides of said crankcase portions (2L, 2R) 
on the vertical imaginary line (L2-L2) with said crankshaft (1) 
therebetween, and oscillating arms (39i, 39e) operating in connection 
with said valve camshafts (26i, 26e) and said valve-operating members 
(18i, 18e) for operating said intake and exhaust valves (14, 15) are 
respectively- connected to each other through pull rods (20i, 20e) 
disposed on both lateral sides of said cylinder banks (CB1, CB2), 



wherein said pull rods (20i, 20e) are connected to tip ends of the valve 
operating members (18i, 18e) which are shaft-supported on the 
cylinder head portions (4L, 4R), and 

wherein the tip ends of the valve operating members (181, I8e) are 
furthermore provided with slipper surfaces for operating said intake and 
exhaust valves (1 4, 15). 

2. A valve system for OHV-type four-cylinder internal combustion engine 
as set forth in claim 1 , wherein 

intake and exhaust valves {14, 1 5) are arranged V-type and covered by 
head covers (24) disposed on top surfaces of the cylinder head 
portions (4L, 4R). 
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